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New Dynamic Imaging Modality
Krisztia´n Szigeti, Szabolcs Osva´th.
Semmelweiss University, Budapest, Hungary.
A new imaging method (patent pending) was developed. This technology alters
existing 2D or 3D X-ray imaging methods to create a completely new type of
image along with the traditional one. The new image shows previously inacces-
sible information about movements hidden inside living bodies or objects, thus
providing functional information. The new technology provides four images at
once without increasing the necessary measurement time or radiation dose. The
most important of these images is a new ‘‘dynamic’’ image that represents local
motions inside the patient or studied object. Besides the dynamic image, the
new technology also reconstructs a ‘‘static’’ image very similar to the existing
conventional images. This static image, however, is an improved version of the
conventional image, since it is less affected by motion artifacts. The new tech-
nology reconstructs two more images which show the point-wise errors of the
static and dynamic images. The two error images are very important for
computer-based noise reduction and data analysis. The new technique gives
a better estimation of errors than present methods because it is based on the
measurement of physical parameters rather than a priori assumptions. Efficient
noise handling and good image quality are especially important in the medical
practice. A better estimation of the error of the image helps to optimise radia-
tion intensity and the measurement time necessary to get the diagnostic infor-
mation. This, in turn, facilitates avoiding unnecessary patient doses. This work
was funded by Ja´nos Bolyai Research Scholarship of the Hungarian Academy
of Sciences grant num- ber BO/00468/09.
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The temperature of a living cell changes with every cellular event. Thus, mea-
suring intracellular temperature will contribute to the explanation of intricate
biological processes and the development of novel diagnoses. Here we demon-
strate the first intracellular thermometry with a newly developed fluorescent
nanogel thermometer (FNT). The temperature-sensing function of FNT is un-
dertaken by the thermo-responsive polyNIPAM unit combined with a water-
sensitive fluorophore. Furthermore, two structural modifications were made
taking into consideration its functions in intracellular environments. The first
was gelation at a nanometer scale using a crosslinker, allowing the nanogel
to remove undesirable responses originating from interactions between cellular
components and the fluorophores. The second was the enrichment of ionic sul-
fate groups on the surface of FNT to avoid precipitation in living cells. In a spec-
troscopic study, the fluorescence enhancement of FNT with increasing
temperature was independent of KCl concentration (100 to 200 mM), environ-
mental pH (4 to 10), or surrounding proteins. Then FNT was microinjected into
living COS7 cells, followed by imaging with an epi-fluorescence microscope.
The total fluorescence intensity of FNT in single COS7 cells showed the
temperature-dependent enhancement upon heating, which provides the calibra-
tion curve for intracellular thermometry using FNT. The temperature resolution
was evaluated to be 0.29-0.50 C (27-33 C). Next, intracellular temperature
variations induced by FCCP (mitochondria uncoupler) was investigated.
FCCP provoked the fluorescence enhancement of FNT, indicating intracellular
heating by 0.45 C for 30 min. This result suggests that our thermometer FNT
successfully detected the intrinsic and significant intracellular temperature
change in response to stimulation. In conclusion, novel thermometer FNT is su-
perior to other candidate thermometers in terms of biocompatibility (i.e., size,
sensitivity, and solubility) and functional independence (i.e., negligible interac-
tions with cellular components), enabling intracellular temperature measure-
ment in single living cells.
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Oxidative stress causes lipid peroxidation, generating membrane damages.
These lead to signaling cascades culminating on cellular death by apoptosis.
The aim of this work is to investigate how the presence of hydroperoxized
lipids in the membrane composition impacts on the lipid bilayer physical prop-
erties. Moreover, the importance of hydroperoxides generation and the role of
this species in lipid rafts formation will be also addressed. We studied theeffects of two oxidized lipids in giant unilamellar vesicles (GUVs) to verify
the lipid bilayer integrity. One oxidized lipid was commercially available
and one hydroperoxidized lipid was synthesized in our lab. The results showed
that smaller and more fragile vesicles were produced as the concentration of
oxidized lipids in their membranes increases. The membrane permeability
lost was verified by irradiating GUVs dispersed in methylene blue solutions.
Further, we investigated the influence of hydroperoxides in model membranes
made of binary lipid mixtures (POPC:DPPC and POPC:Cholesterol). The fluo-
rescence optical microscopy has been used to follow phase separation on mem-
brane depending on lipid composition and amount of oxidized species. The
overall results help us to better understand the role of hydroperoxide lipids in
the photosensitization mechanisms.
Keywords: hydroperoxide lipids, GUV, photosensitization, methylene blue
Work supported by FAPESP.
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Three-Dimensional Multifluorophore FRET Microscopy
Brandon L. Scott, Jia Lin, Adam D. Hoppe.
South Dakota State University, Brookings, SD, USA.
Biochemical pathways are comprised of spatially organized interactions be-
tween multiple proteins. Fluorescent resonance energy transfer (FRET) micros-
copy techniques allow imaging of these interactions within living cells.
Recently, these techniques have been extended to allow imaging of more than
two fluorescently-tagged molecules, but these methods are limited to only two
dimensions. Here, we explore the extension of multifluorophore FRET imaging
to three-dimensional microscopy by image reconstruction methods. This work
takes advantage of our previously developed three-dimensional FRET stoichi-
ometry reconstruction (3D-FSR) and multifluorophore FRET microscopy
(MFM). Three-dimensional multifluorophore FRET microscopy (3D-MFM)
was utilized to observe the oligomerization of the HIV structural protein Gag,
in the three-dimensional space of both fixed and living cells.
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Cultured neurons undergo morphological changes when placed under a tensile
load. Stretch can occur during growth or joint movement, but can also have
damaging effects during surgery or limb lengthening. To study the cellular me-
chanics governing these responses, we have previously studied the effects of
applied stretch on axons of cultured rat sensory neurons. Our initial device re-
quired the inversion of a flexible membrane, on which neurons were seeded, in
close proximity to a glass cover slip to allow for high resolution microscopy
during stretch. This design proved to be generally effective, yet provided lim-
ited access to the cells due to substrate inversion. To enable solution exchange
or drug delivery to cells during experimentation, an optically clear and flexible
substrate compatible with current devices and optical microscopy techniques is
necessary. We present a method to integrate thin films made from polydime-
thylsiloxane (PDMS) into a cell stretching device. PDMS is a cheap silicone
elastomer which is optically clear and biocompatible. The polymer was spun
at high speeds on custom-made polycarbonate sheets to create films of a specific
thickness, which was dictated to be compatible with the maximumworking dis-
tance of the microscope objective (typically <200 microns). The thin films
have shown to equally distribute tensile loading when uniaxial strain is applied
through a cell stretcher. In addition, the optically clear property coupled with
the appropriate thickness of the film enabled real time imaging of neuronal cells
and the analysis of the cytoskeletal component actin in response to tensile load-
ing. The upright film provides easy access to cells for drug delivery or other
chemical reagents. Future applications include films with microfluidic con-
structed channels for localized drug delivery to cells.
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Millisecond Spatiotemporal Dynamics of FRET Biosensors by the Pair
Correlation Function and the Phasor Approach to FLIM
Elizabeth Hinde1, Michelle A. Digman1, Christopher Welch2,
Klaus M. Hahn2, Enrico Gratton1.
1University fo California, Irvine, CA, USA, 2University fo North Carolina,
Chapel Hill, NC, USA.
Wemultiplex the phasor approach to biosensor FRET detection by fluorescence
lifetime imaging microscopy (FLIM) with pair correlation function (pCF) anal-
ysis along a line scan acquisition, to measure the spatiotemporal dynamics of
Rac1 and RhoA activation at the front and back of the cell upon growth factor
